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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, 
including the fee set forth in 37 CFR 1.17(e), was filed in this 

application after final rejection. Since this application is 
eligible for continued examination under 37. CFR. 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 2, 2007 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs 
of 35 U.S..C. 102 that form the basis for the rejections under 
this section made in. this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

3. Claims 1-3, 6-7, 13, and 15-17 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kang et al (US 
2002/0162456 Al) . 
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Regarding claim 1, Kang et al anticipate an article 
comprising a porous inorganic body that has a plurality of 
continuous pores passing through said porous body (p. 2, 
paragraph 20). A surfactant such as alkylbenzene sulfonate is 
attached to surfaces of said continuous pores, since it is 
coated on the substrate, which contains pores and therefore must 
be attached to the surfaces of the pores (p. 2, paragraph 21 and 
p. 4, paragraph 38) . The surfactant such as alkylbenzene 
sulfonate contains ionizable functional groups including the 
sulfonate and hydrophobic groups such as an alkyl group (p. 4, 
paragraphs 3 7 and 38) . Note diaphragm is given its broadest 
reasonable interpretation in light of the specification, which 
is a dividing membrane. The transport membrane of Kang et al is 
a dividing membrane in that it selectively prevents some 
material from passing through the membrane, so the membrane of 
Kang et al is a diaphragm. Note the preamble is given little 
patentable weight because the structure of the article is fully 
defined in the body of the claim and the preamble merely 
provides an intended use for the structure, which does not 
result in a structural difference between the claimed invention 
and the prior art. In this case, the structure taught by Kang 
et al being formed of a porous body having ionizable functional 
groups attached to the pores passing through the porous body 
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would be capable of functioning as an ionic conductor. 
Regarding claims 2-3, the porous body comprises a porous 
ceramic, which would include glass and alumina (p. 2, paragraph 
20 and p. 5, paragraph 52) . Regarding claim 6, the hydrophobic 
groups are alkyl groups. Regarding claim 7, the article of Kang 
et al is a flat sheet or hollow fiber, which have a plate shape 
or pipe shape respectively. Regarding claim 13, the article 
comprises surface-active agents that have ionizable functional . 
groups such as sulfonate and attached to the hydrophobic groups 
such as the alkyl group. Regarding claim 15, the pores are 
continuous so they extend from one surface to the opposite 
surface; Regarding claim 16, the ionizable functional group is 
S0 3 " (p. 4, paragraph 38 which shows that the surfactant is a 
sulfonate salt) . Regarding claim 17, the ionizable functional 
group is N + (CH 3 ) 3 (p. 4, paragraph 3 9 that shows that the 
surfactant is a quaternary ammonium salt, which would form that 
functional group) . 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere 
Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for 
establishing a background for determining obviousness under 3 5 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and 
the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent 
art . 

4. Considering objective evidence present in the 
application indicating obviousness or nonobviousness . 

6. Claims 4 and 14 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kang et al (US 2002/0162456 Al) in view 
of Kwasniewski et al (USPN 5,863,420). . 

Kang et al teach all that is claimed in claim 1 as shown 
above, but fail to explicitly teach the average diameter of the 
continuous pores and the porosity of the porous body. However, 
Kwasniewski et al teach that a transport membrane used in 
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selectivity of alkenes obviously has a pore size of about 0.05 
micron or 50nm and an overall porosity of about 40 percent 
(col. 3, 1.66 - col. 4, 1.3 and col. 12, 1.10-15). Therefore, it 
would have been obvious to on having ordinary skill in the art 
at the time Applicant's invention was made that porous bodies 
used as a transport membrane for alkenes have a pore size of 
about 50nm and overall porosity of about 40%, as taught by 
Kwasniewski et al . 

Thus, it would have been obvious to one having ordinary 
skill in the art at the time Applicant's invention was made to 
select the average pore size of the porous body of Kang et al to 
be about 50nm and the overall porosity of the porous body to be 
about 40%, since Kwasniewski et al teach that those are well 
known values for the pores used in forming transport membranes 
for alkenes. 

7. Claims 1-4, 6-7, and 14-17 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Schnabel et al (USPN 
4,780,369) . 

Regarding claims 1-3, Schnabel et al teach an ionic 
conductor such as an ion exchanger membrane (col.l, 1.14-21). 
The conductor comprises a porous glass body (col. 3, 1.8-10). 
The porous body has a plurality of continuous pores passing • 
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through said body because the pores are used to transport ions. 
Note diaphragm is given its broadest reasonable interpretation 
in light of the specification, which is a dividing membrane. 
The ion exchange membrane of Schnabel et al is a dividing 
membrane in that it selectively prevents material other than 
ions to pass through the membrane, so the membrane of Schnabel 
et al is a diaphragm. Schnabel et al further teach that 
functional groups are attached to the surfaces of the continuous 
pores (col. 12, 1.14-25). Schnabel et al teach that the 
functional groups include hydrophobic groups and hydrophilic 
groups such as sulfonates, which are ionizable functional 
groups . 

Schnabel et al fail to explicitly teach that the 
hydrophobic groups of alkyl groups and the hydrophilic groups of 
ionizable functional groups such as sulfonates are attached to 
the pores at the same time. However, it would have been obvious 
to one having ordinary skill in the art at the time Applicant's 
invention was made that the ion exchange membrane would not only 
require the sulfonate functional group since it is ionizable, 
but it would also be beneficial for the pores to contain 
hydrophobic groups such as alkyl groups in order to prevent the 
liquid in the cathode and anode from passing through the ion 
exchange conductor membrane . 
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Thus, it would have been obvious to one having ordinary 
skill in the art at the time Applicant's invention made to 
attach both the ionizable functional groups and hydrophobic 
groups taught by Schnabel et al to the continuous pores of the 
porous body of Schnabel et al since the ionizable functional 
groups would allow the ions to move through the pores and the 
hydrophobic groups would prevent the liquid from, the cathode and 
anodes to pass through the pores, and both are characteristics 
desired for an ion exchange membrane, as taught by Schnabel et 
al. 

Regarding claims 4 and 14, the average diameter of the 
continuous pores is in the range of 11 angstroms, which is 
l.lnm, to 1000 angstroms, which is lOOnm (col. 4, 1.54-60). The 
porosity of the porous body is obviously within the broad range 
of 5 to 90% since the material is as an ion exchange membrane. 

Regarding claim 6, the hydrophobic group is an alkyl group. 

Regarding claim 7, the porous body is a hollow fiber 
(col. 12, 1.14), wherein a hollow fiber has a pipe shape. 

Regarding claim 15, the plurality of continuous pores 
extend from a surface to an opposite surface because the pores 
are used to transport ions across the membrane. 
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Regarding claims 16 and 17, the ionizable functional groups 
are sulphonic acid or S0 3 ~; or amino formed from quaternary 
ammonium compound or N + (CH 3 ) 3 (col. 12, 1.42-53). 

Response to Arguments 

8. Applicant's arguments regarding the 35 U.S.C. 102 
rejections of claims 1-3, 6, 7, and 13 as anticipated . by Kang et 
. al have been fully considered but they are not persuasive. 

In response to Applicant's argument that Kang does not 
teach that the surfactant is attached to the surfaces of the 
continuous pores, applicant is arguing the claims narrower than 
the broadest reasonable interpretation. "Attached to surfaces 
of the continuous pores'' only requires that the functional 
groups and hydrophobic groups be attached to any of the surfaces 
it does not require that it be attached to all of the surfaces 
or to a particular surface: By being a part of the solid 
polymer electrolyte that is attached to the porous support 
membrane the surfactant is attached to at least the end surfaces 
of the continuous pores. The surfactant of Kang et al may not 
be attached to the sidewalls of the continuous pores but it is 
connected to surfaces such as the end of the pores via the 
connection between the support membrane and the solid polymer 
electrode . 
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In response to Applicant's argument that Kang fails to 
teach the functional groups attached so that ions can move at 
relatively high speed with a minimum of resistance, this 
limitation is not claimed and does not change the claimed 
structure currently presented. 

In response to Applicant's argument that Kang fails to 
teach using ionizable functional groups, the surfactant that 
Kang uses is either quaternary ammonium based or sulfonate 
based. Quaternary ammonium contain N + (CH 3 ) 3 ions and 
alkylbenzene sulfonate salts contain S0 3 " ions. 

9. Applicant's arguments regarding the 35 U.S.C. 103 
rejections of claims 4 and 14 over Kang in view of Kwasniewski 
et al have been considered but are not persuasive for the same 
reasons as explained above with regard to the rejection of Kang 
of the independent claims. 

10. Applicant's arguments regarding the 35 U.S.C. 103 
rejections of claims 1-7 and 14 over Schnabel et al have been 
considered but are not persuasive. 

In response to applicant's argument that Schnabel does not 
teach using ionizable functional groups, Schnabel specifically 
states the use of functional groups such as sulphonic acid and 
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amino and explains amino comes from quaternary ammonium groups 
(col. 12, 1.42-53) . 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to 
Christopher P. Bruenjes whose telephone number is 571-272-1489. 
The examiner can normally be reached on Monday thru Friday from 
8 : 00am-4 : 3 0pm. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor , Harold Pyon can be 
reached on 571-272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http: //pair-direct .uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 
(IN USA OR CANADA) or . 571-272-1000. 



Christopher P Bruenjes 

Examiner 
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